All too often geotechnical organizations design databases to store information in a for the purpose of creating specific reports, generally borehole logs. This can lead to data that has limited usage, is difficult to enter, and is nearly impossible to validate electronically. This paper defines the problem and presents better design techniques for creating true databases that are easy to populate, can be validated electronically, and can be used over a wide range of applications.
Introduction
When geotechnical reports migrated from paper to CADD, spreadsheet, and word processing software, the efficiency and quality of the report generation process improved dramatically. These applications electronically simulate paper, and, as with paper reports, there is no distinction between the data and the format of the data.
With the more recent use of database software, the data and the format of the data became two separate items. Theoretically, now that data was finally free from constraints of format, it could be reused for multiple purposes, a highly efficient and desirable goal. Unfortunately, because users of CADD, spreadsheet, and word processing programs were used to entering data solely for the purpose of creating specific reports many database implementations retained this approach and it is still practiced extensively in the industry.
With databases whose structure is dictated by the report, each element of the report is mapped directly to a corresponding element in the database. This type of database structure is termed a "reportbase" by this paper. This one-to-one mapping creates structures that require additional work by the user, are difficult or impossible to electronically validate, and drastically limits the usability of the data.
An appropriately designed database uses reports as part of its design requirements but looks as well at other uses of the data, validation requirements, and how the data are collected. This paper will walk through the reportbase design process and describe the conversion of reportbase elements to create a more appropriate database structure.
A Reportbase

Building the Reportbase
Reportbase design starts with a desired report, usually a borehole log. The following is a segment of a simple log:
The main defining characteristic of a reportbase is that the database structure is built as a one-to-one image of the desired report. The following three tables are an example of how this could be done using the above form: The data entry person has the one-to-one correspondence between the paper copy and the data entry. This structure acts like electronic paper. The software could even have an interface that looks like the report thereby completing the electronic paper metaphor.
Disadvantages of a Reportbase
1. Data has limited reusability: If one wished to plot a graph of moisture content with depth, it would be difficult to extract the MC data from the fields and the parsing algorithm would need to assume that the data entry format was consistent. The same would be true if one wished to generate a list of all the layers with certain characteristics from components of the descriptions. 2. Formatting must be performed by the data entry person: Text must be laid out properly, in the correct order, and in the proper structure. Calculations (Bottom Elevation, N Value, and PI) must be performed before the data can be entered.
Little validation:
The free form nature of many of the fields makes automated validation difficult or impossible in a reportbase. This structure is highly susceptible to typographical errors and formatting inconsistencies. 4. Overloaded fields: The "Water Depth 24 hrs After" field has two pieces of information: the depth and the time. If another time is required, for example, 48 hrs after drilling, another field would be required. In addition, the field is text so that it can handle an actual depth or a comment. This structure limits its use, forces the creation of new fields if more information is needed, and is more susceptible to typographic errors.
Redundant Data:
The Bottom Elevation field is redundant. It is calculated from the surface elevation and completion depth. This creates an opportunity for a mistake, which can then generate an inconsistency.
A Database
Building the Database
An appropriate database stores information that reflects both the data collected and all manners in which the data will be used. In addition, a database stores data, not formatted information. The following is one possible configuration of the data shown above: The data typing forces the contents to be restricted to date data. This structure also makes electronic validation easier. The Date Completed field can be checked to ensure that it is the same or later than the Date Started entry. Also, both fields can be checked to ensure that they are not later than the current system date. The formatting of the dates is handled by the report. 3. The water depths have been moved to their own table. Multiple ATD (at time of drilling) and AD (after drilling) events can be recorded. The log form could pick the first ATD and the last AD readings for inclusion on the log. Validation rules could ensure that ATD events precede the EOD event, which in turn must precede AD events. A rule could also be written that that only one EOD (end of drilling) event is entered. 3. The water depths are now stored in a numeric field instead of in text fields in the reportbase structure.
Here, as elsewhere, data typing can eliminate some types of typographical errors. 
